Essential to economic growth in Brazil, agricultural research is one of the most productive areas of national science. In recent years, an increase in publications from the field on international databases has helped raise the country's ranking in terms of global scientific output. This is attributable to factors such as the expansion of graduate programs, increased investment in research and the larger collection of Brazilian scientific journals in Web of Science (WoS) and Scopus. The present study analyzes the influence of national journals on the performance of Brazilian output in Agricultural Science represented in WoS from 2002 to 2011, and raises new questions in the debate over the growth of Brazilian scientific output in the last decade. Based on an analysis of 42,106 articles with at least one Brazilian author, papers were mapped in order to identify and characterize the journals used for publication. Results show that the number of articles in the field increased 301.52% during the period studied, due to the expansion of Brazilian journals in WoS and an increase in the number of issues published by these journals. Following inclusion on the database, several journals increased their periodicity. Half of the output assessed was published in national journals, many of which have only recently been included in WoS, are edited in Portuguese and exhibit a low impact factor. The inclusion of new Brazilian titles on the database and changes to the periodicity of journals can be interpreted as signs of improvement in Brazilian agricultural science journals.
INTRODUCTION
In the last decades, Agricultural research has gained ground as one of the most productive fields of Brazilian science in terms of the number of indexed publications on international databases. This performance is closely related to greater public investment in research and development (R and D) and the expansion of graduate programs in the various areas of Agricultural Science. [1] [2] [3] More recently, the increasing number of Brazilian journals in multidisciplinary databases, such as Web of Science (WoS) and Scopus,
The role of National journals on the rise in Brazilian Agricultural Science Publications in Web of Science gave new impetus to the growth of scientific national output in Agricultural Science and also in other areas of knowledge. [4] [5] [6] [7] In the case of WoS, the collection of merely 17 indexed Brazilian journals in 2000 [8] grew to 132 in 2010. [9] In the category of Agriculture, Biology and Environmental Sciences (ABES), the number of indexed journals grew from 8 to 45 in the same period. Brazil was the Latin American country most benefited by the strategy of regional content expansion in WoS from 2005. [10] With specific regard to the set of indexed journals of WoS in the areas of ABES, there was an increase of 400 new journals between 2007 and 2009. In the period, Brazil ranked first among the ten countries with the largest increase in representation, with 34 journals indexed, followed by India, with 21 journals, Poland, with 15 journals, and Japan, with 14 journals. [9] The insertion of new journals contributed to Brazil's climb from 17 th to 13 th on the Thomson Reuters-ISI global scientific output ranking in 2008, measured by the number of indexed papers. [4] Articles of researchers in Agricultural Sciences and related areas strongly influenced this result. [4, 11] Nevertheless, considering the last decade, what were the reflexes of the larger collection of Brazilian journals indexed in WoS on national output in Agricultural Science? In addition to the incorporation of new national journals, were there other changes related to the system of scientific communication in the country, especially to the journals, which have affected the productivity in the field? What were these changes?
This study aimed to analyze the influence of national journals on the performance of Brazilian scientific output in Agricultural Science represented in WoS between 2002 and 2011. Papers were mapped based on an assessment of the year of publication, language and title, as well as the periodicity and impact factor of the journals used by Brazilian authors for publication. The goal is to raise new questions in the debate on the causes and effects of the growth in national scientific production during the period studied.
METHODOLOGY
The sources used for this study were the WoS science citation index expanded (SCI-expanded) and Journal Citation Reports (JCRs). The first stage consisted of an advanced search on SCI-expanded for agricultural science papers with at least one author affiliated to Brazilian organizations. To that end, the Brazilian classification of Agricultural Science had to be adapted to the WoS list of category terms in the WC field (WoS Category). In the second phase of the study, tables were created depicting the annual number of issues and articles published by the 50 journals most used by Brazilian authors, based on the identification of publication sources. JCR was used as a source to establish the profile of the journals (IF, Rank in Category, Quartile in Category). Complementary data on changes to periodicity were collected on the journal websites.
RESULTS AND DISCUSSION
From 2002 to 2011, a total of 42,106 Agricultural Science papers that contained at least one author with affiliations in Brazil were indexed on SCI-expanded. The number of papers has increased 301.52% during the period. In 2000, a total of 1,710 Brazilian publications were recorded, while in 2011, this number was 6,866 [ The solid inclusion of Brazilian journals in WoS explains the high growth rate in the number of articles from 2006 on. The impact of this inclusion was even more significant because of two other factors that contributed strongly to the growth of scientific production: The frequency and density of the journals included in the database. Starting in 2006, there was an increase in the number of issues published annually by Brazilian journals of Agricultural Sciences and related fields indexed in WoS. Among these journals, 11 shortened the periods between issues or started publishing special issues. The journals included are of large packing density, according to Basu's concept. [12] On average, the volumes of national journals in the field indexed in WoS assemble about 115 articles. The average number of articles contained in journals from other Latin American countries is of 33 per issue. [10] Thus, although the 42,106 articles in Agricultural Sciences of authors with Brazilian affiliation have been published in 771 journals from 43 countries, Brazilian journals are responsible for publishing 22,911 articles, 54,41% of the total production. The result follows the trend observed in previous studies. Traditionally, researchers of Agricultural Sciences in the country, usually, disclose the results of their investigations in national magazines. [13, 14] When national journals are in indexes such as WoS, there are more possibilities of the scientific community obtaining greater visibility, citations and better evaluation in national development agencies. Capes, for instance, maintains a system of evaluation of graduate programs and of professors based on quantitative criteria of production, such as the number of papers published by researchers in journals indexed in international databases. [15] Combined, these factors contributed to focus the scientific production in the area in Brazilian journals. Among the foreign journals mostly used by researchers are those edited in the United States, England and the Netherlands [ Table 2 ]. Journals from these three countries published 14,117 articles by Brazilian scientists in the field of agriculture, corresponding to 33.53% of total national output for the period.
The analysis of the data also reveals changes in the languages of publication. The percentage of articles in English fell by 9% between 2002 and 2011. By contrast, the number of articles published in Portuguese rose by approximately 9% for the same period owing to the profile of national agricultural journals included in WoS in recent years. In the light of the national and multidisciplinary nature of research agendas, agricultural investigators from emerging countries prefer to publish in their own language in regional journals. [13, 14, 16] A study of Brazilian scientific output indexed in WoS and Scopus [5] has found that between 2000 and 2010, a significant percentage of articles were published in national journals that had recently been included on the databases. "As such, both WoS and Scopus registered an increase not only in articles by researchers from the country, but in terms of Brazil's participation." The proportion of articles written in Portuguese on both databases rose significantly. Table 3 ]. This was due to the expansion of the number of Brazilian journals in the database. In the following years, English became again the most widely used language for publication. The reversal, it seems, is due to the improvement of the national journals indexed in WoS.
An analysis of language focused exclusively on national journals reveals a growth in the number of articles in English between 2002 and 2011 [ Figure 2 ]. The results confirm the trend indicated in previous studies of the progressive increase of publications in English in Brazilian journals on Agricultural and Health Sciences. [4, 17] Of 2011, including basic information on the language of the publication, country of origin and degree of visibility according to the impact factor. Data pertaining to the impact factor are from the 2012 edition of JCRs. The impact factor is used as an indicator to calculate the average number of citations received by a scientific journal, obtained based on the relationship between the number of times the journal was cited and the number of articles it published over a certain period. [18] Among the journals listed, two do not feature in JCR Science Edition 2012, that is, their impact factor was not disclosed in 2012. Revista Brasileira de Zootecnia, published by the Sociedade Brasileira de Zootecnia, and Planta Daninha published by the Sociedade Brasileira da Ciência das Plantas Daninhas, were removed from JCR "for exhibiting anomalous citation standards that were distorting their impact factors". [18] The journals listed encompass 13 distinct categories in WoS -Agriculture, Dairy and Animal Science; Multidisciplinary Agriculture; Agronomy; Soil Science; Plant Sciences; Forestry Science; Veterinary Science; Agricultural Engineering; Horticulture; Fisheries; Food Technology; Toxicology; Zoology. Since some are classified in more than one category, the impact factor listed on the table indicates the area in which the journal received its best classification.
To avoid comparisons between journals from different fields, we analyzed the impact factor of each one based on the quartile it occupies in its area. The quartile indicates the position of the indexed journals on the database within a certain category, according to its impact factor. In JCR, journals are classified into four quartiles (Q1, Q2, Q3 and Q4) and ranked from the highest to the lowest impact factor, depending on the visibility of the publication.
Twelve of the journals on the list of those most used by Brazilian scientists are in the first quartile and all of these are foreign. Table 5 shows the period in which the national journals most used by Brazilian authors to publish their work were included on the database and the changes that were made to their periodicity in some cases.
Although the precise reason for these changes is not known, it is presumed that the status achieved by the journals in being indexed in WoS enabled them to attract more articles, requiring them to increase their periodicity in order to satisfy demand.
CONCLUSIONS
Measured in number of articles in the WoS, the Brazilian scientific production in Agricultural Sciences grew by over 300% between 2002 and 2011. However, the percentage of articles published in journals with significant international visibility is still small. As demonstrated, journals in the first quartile of JCR published 7% of the total amount of Brazilian articles indexed in WoS for the period analyzed. Those with a lower impact factor -less international visibility according to Thomson Reuters criteria -concentrated more than 80% of Brazilian output in Agricultural Science.
The production was mainly driven by the expansion of the collection of scientific journals of the country in the database and by editorial changes promoted in many national journals. The 42,106 articles registered for this study were published in 771 different journals from 43 countries. However, a significant portion of these were published in Brazilian journals, which accounted for 54.41% of output (22,911 articles). The greater number of Brazilian journals on agricultural areas as well as on other fields of knowledge in the international bibliographic index occurred in a context marked by the expansion of graduate programs in Brazil.
There was also the expansion of the Programa de Apoio à Editoração e Publicação de Periódicos Científicos, developed by Capes and by the Conselho Nacional de Pesquisa, which aims to encourage the editing and publication of journals in the country.
From 2006 on, as noted, several national journals adopted shorter periods between issues and started publishing a greater number of issues per year. By the end of the decade, seeking greater international visibility, journals started to publish more articles in English. This has driven the output in the area and can be interpreted as signs of improvement in national Agricultural Science journals. In the coming years, the challenge of Brazilian Agricultural Science journals indexed in WoS is to gain more visibility and impact.
